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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1 and 2 are rejected under 35 U.S.C. 102(b) as being anticipated by Lane 
et al. (WO 97/08183). 

Lane et al. discloses in page 9-10, a hairpin polynucleotide having a loop and 
stem region, characterized In that a sufur-based nucleophile is attached to an internal 
nucleotide present in the loop of the hairpin to enable binding to a solid support. Page 
9, for example describes a sulfhydryl-functionalized hairpin can be attached to 
polystyrene plate. 

Claims 1-9, 15, 18-20, 23-34, 37, 38, 40 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Zhao et al. (Nucleic Acids Research, 2001, Vol. 29, No.4, 955- 
959). 

Zhao et al. discloses immobilization of hairpin oilgonucleotides with multiple 
anchors to microchips. They demonstrate that an oligonucleotide modified with multiple 
phosphorothiates in its backbone can undergo efficient anchorage to a glass surface 
comprising a silane moiety with bromacetamide functionality (pages 956-957). Said 
hairpin oligonucleotides are used in hybridization assay, which is viewed to be inclusive 
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of instant claim 15. Figure 2 shows arrayed primed extension on a glass slide, 
comprising double stranded region and a loop with non hybridized nucleotides. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1-9, 11-12, 15-38, 40 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Baiasubramenian PGPUB-NUMBER: 20030022207 in view of Zhao et 
al. (Nucleic Acids Research, 2001, Vol. 29, No.4, 955-959). 

Balasubramanian et al. discloses Arrayed polynucleotides and their use in 
genome analysis. Immobilisation can be by specific covalent or non-covalent 
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interactions. Covalent attachment is preferred. Immobilisation can be at an internal 
position or at either the 5' or 3' position. However, the polynucleotide can be attached to 
the solid support at any position along its length, the attachment acting to tether the 
polynucleotide to the solid support. The immobilised polynucleotide is then able to 
undergo interactions at positions distant from the solid support. Typically the interaction 
will be such that it is possible to remove any molecules bound to the solid support 
through non-specific interactions, e.g. by washing. Immobilisation in this manner results 
in well separated single polynucleotides. 

In one embodiment, the array comprises polynucleotides with a hairpin loop structure, 
one end of which comprises the target polynucleotide derived from the genomic DNA 
sample. 

The stem comprises the hybridised polynucleotides and the loop is the region that 
covalently links the two complementary polynucleotides. Anything from a 5 to 25 (or 
more) base pair double-stranded (duplex) region can be used to form the stem. In one 
embodiment, the structure can be formed from a single-stranded polynucleotide having 
complementary regions. The loop in this embodiment can be anything from 2 or more 
non-hybridised nucleotides. In a second embodiment, the structure is formed from two 
separate polynucleotides with complementary regions, the two polynucleotides being 
linked (and the loop being at least partially formed) by a linker moiety. The linker moiety 
forms a covalent attachment between the ends of the two polynucleotides. Linker 
moieties suitable for use in this embodiment will be apparent to the skilled person. For 
example, the linker moiety can be polyethylene glycol (PEG). 



Application/Control Number: 10/578,460 Page 5 

Art Unit: 1637 

There are many different ways of forming tine liairpin structure to incorporate the target 
polynucleotide. However, a preferred method is to form a first molecule capable of 
forming a hairpin structure, and ligate the target polynucleotide to this. Ligation can be 
carried out either prior to or after immobilisation to the solid support. The resulting 
structure comprises the target polynucleotide at one end of the hairpin and a primer 
polynucleotide at the other end. The target polynucleotide can be either single stranded 
or double stranded as long as the 3'-end of the hairpin contains a free hydroxyl 
amenable to further polymerase extension. 

The DNA to be analyzed can be PCR-amplified or used directly to generate fragments 
of DNA using either restriction endonucleases, other suitable enzymes, a mechanical 
form of fragmentation or a non-enzymatic chemical fragmentation method or a 
combination thereof. The DNA can be genomic DNA. The fragments can be of any 
suitable length, preferably from 20 to 2000 bases, more preferably 20 to 1000 bases, 
most preferably 20 to 200 bases. In the case of fragments generated by restriction 
endonucleases, hairpin structures bearing a complementary restriction site at the end of 
the first hairpin can be used. In the case of non-selective fragmentation, ligation of one 
strand of the DNA sample fragments can be achieved by various methods. ([0051]- 
[0055]). 

Zhao et al. discloses immobilization of hairpin oligonucleotides with multiple 
anchors to microchips. They demonstrate that an oligonucleotide modified with multiple 
phosphorothiates in its backbone can undergo efficient anchorage to a glass surface 
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comprising a silane moiety witli a bromacetamide functionality (pages 956-957). Said 
liairpin oligonucleotides are used in hybridization assay, which is viewed to be inclusive 
of instant claim 15. Figure 2 shows arrayed primed extension on a glass slide, 
comprising double stranded region and a loop with non hybridized nucleotides. 

Therefore it would have been obvious at the time the invention was made to one 
of ordinary skill in the art to attached the hairpin of Balasubramanian to a solid surface 
via sulfur-based as taught by Zhao. The motivation is that the covalent attachment of 
oligonucleotides to the surface glass slides has the advantage of conferring substantial 
resistance to washing in pursuit of background reduction. Attachment as shown by 
Zhao using phosphorothioate and bromoacetamidosilane, do not form dimers via 
formation of an intermolecular S-S bond and function as nucleophiles without reduction. 
(Zhao, page 956, col. 2). Zhao shows that the attachment method provides an efficient 
way to immobilize oligonucleotides though covalent bonds at a desirable density and 
orientation. (Zhao page 958, col. 2). 

Claims 10, 13, 14 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 
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Any inquiry concerning tliis communication or earlier communications from the 
examiner should be directed to Jezia Riley whose telephone number is 571-272-0786. 
The examiner can normally be reached on 9:30AM - 5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzlon can be reached on 571-272-0782. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status Information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

7/5/2008 

/JezIa Riley/ 

Primary Examiner, Art Unit 1637 
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